The benzylisoquinoline alkaloids (BIA) comprise a large and diverse group of nitrogen-containing secondary metabolites with about 2500 compounds identified in plants. BIA 
Introduction
• Poppies (Papaver somniferum, Papaveraceae) have long been used as medicinal plants, food plants, and drugs of abuse. Morphine alkaloids are found in many members of the genus Papaver, but codeine and morphine are only found in P. somniferum. Another species, Papaver bracteatum contains thebaine.
• Morphine alkaloids are derived from (-)-or (R)-reticuline by series of reactions involving an oxidative coupling reaction. Radioactive labelling experiments have established the series o reactions from thebaine to codeine to morphine.
• The most important compound from a biosynthetic point of view is (+)-reticuline. This alkaloid is a presursor of several other groups of alkaloids. (+)-or (S)-Reticuline is converted to (-)-or (R)-reticuline, which is, in turn, a major precursor of other alkaloid groups.
• For morphinan alkaloid biosynthesis, (S)-reticuline undergoes an inversion of stereochemistry to (R)-reticuline (an isoquinoline alkaloid) catalyzed by (R,S)-reticuline 7-O-methyltransferase (OMT), a member of the short chain dehydrogenase/reductase (SDR) protein family.
• (S)-reticuline formed in the poppy plant, is converted by means of 1,2-dehydroreticuline to (R)-reticuline, which in turn is then transformed into morphine.
• cDNAs have been isolated for all of the enzymes leading to (S)-reticuline, as well as those involved in the conversion of (R)-reticuline to salutaridine-7-Oacetate. Recently, the short-chain dehydrogenase/reductase (SDR) implicated in morphine biosynthesis was cloned from Papaver somniferum.
• The biosynthetic pathways and the participating enzymes or cDNAs are characterized only for a few selected members, whereas the biosynthesis of the majority of the compounds is still largely unknown (Pienkny et al., 2009 ).
• This study showed high expression of an expressed sequence tag (EST) of short-chain dehydrogenase/reductase (SDR) family protein (Acinetobacter baumannii and Papaver bracteatum).
• The open reading frame sequence analysis revealed that EST has similarity with salutaridine reductase, S-adenosyl-L-methionine, norreticuline-7-Omethyltransferase, S-norcoclaurine synthase and (R,S)-reticuline 7-O-methyltransferase (Papaver somniferum.
• Catalytic site domain showed similarity with O-methyltransferases from benzylisoquinoline biosynthesis (amino acid sequence showed 85% similar residues to (R,S)-reticuline 7-O-methyltransferase).
• OMT methylate (S)-reticuline at position 7-using S-adenosyl-l-methionine as a cofactor. Of all substrates tested, only (S)-& (R)-reticuline showed good binding affinity (kcal/mol).
• This enzyme represents a novel (R,S)-reticuline 7-O-methyltransferase. Expression analysis data revealed highly increased expression of ESTs in P. somniferum varieties containing papaverine, suggesting its involvement in the partially unknown biosynthesis of this pharmaceutically important compound.
Results

•Docking of S-& R-reticuline into the active site revealed eight (F(5), E(18), W(24), C(47), F(44), P(45), C(46) and I(47) amino acids presumably responsible for the high substrate specificity of (R,S)-reticuline 7-O-methyltransferase.
•Site-directed mutagenesis of E(18) with N, resulted in enzyme variants with strongly reduced performance, showing the involvement of this residue in the methylation step.
•(R,S)-reticuline 7-O-methyltransferase converts reticuline to laudanine in tetrahydrobenzylisoquinoline biosynthesis in the opium poppy P. somniferum.
•A wound inducible gene expression study in P. somniferum suggest that partial amino acid sequences are homologous to those of (R,S)-reticuline 7-Omethyltransferase.
•Steady-state kinetic measurements data suggest that this enzyme is capable of carrying through sequential O-methylations on the isoquinoline and on the benzyl moiety of several substrates.
•The tetrahydrobenzylisoquinolines (R)-reticuline, (S)-reticuline, (R)-protosinomenine, and (R,S)-isoorientaline as well as guaiacol and isovanillic acid are O-methylated by this enzyme.
•A phylogenetic comparison of the amino acid sequences of these O-methyltransferases to those from other plant species suggests that these enzymes group more closely to isoquinoline biosynthetic O-methyltransferases (Ounaroon et al., 2003) .
Substrate binding affinity decreases (red color) due to variation in the pocket residues (when 'E' replaced with 'N') of catalytic site of P. somniferum O-methyltransferase model. 
